We Claim: 



1 . A chemical imaging fiberscope for imaging and collecting Raman spectra from a sample 
comprising: 

one or more laser illumination fibers for transmitting laser light of a specific laser 

excitation wavelength from a first source to said sample; 

a plurality of collection fibers, for Deceiving light scattered from said sample; 

a spectral filter positioned \between said one or more laser illumination fibers and said 

sample for transmitting said lase/light of a specific laser excitation wavelength and 

rejecting light of other wavelengths; and 

a spectral filter positioned between said sample and said plurality of collection fibers for 
✓i transmitting wavelengths of H&hf other than said specific laser excitation wavelength. 

cx r 

r bp 2. The chemical imaging fiberscope of claim 1 wherein said plurality of collection fibers are 
arranged in a coherent bundled 



^S*^. 3. The chemicgMBlaging fiberscope of claim 1 wherein said spectral filters exhibit 
yf ^ envir onment^^sensiti vity to 'temperature and humidity. 




£i A^fc/'" ^ e c ^ em ^ ca l Paging fiberscope of claim 1 further comprising one or more lenses 
0i positioned between said sample andyaia plurality of collection fibers. 



5. The chemicefa imaging fiberscope of claim 1 further comprising a housing for enclosing the 
fiberscope. \ 

6. The chemical Imaging fiberscope of claim 5 further comprising a window disposed at the 
/j£ * distal end of skd fiberscope. 




v 



7. The chemicaKupaging fiberscope of claim 6 wherein said window is composed of a material 
selected from ajgroup comprising quartz, diamond and sapphire . — — ~~ — 



8. The fiberscope assembly of claim jAvherein said laser spectral filter is spatially patterned 
■ / into a first portion for filtering sap laser light and a second, transparent portion for 

"jp£ transmitting light scattered or Reflected by said sample to said plurality of collection fibers. 

9. The fiber^ope assembly of claim 1 wherein said spectral filters are composed of a filter 
type selected from a group comprising dielectric, holographic and rugate spectral filters. 

10. The cheimeal imaging fiberscope of claim 1 further comprising a plurality of white light 
illumination fibers for transmitting white light from a second source to said sample. 

1 1 . The chemical imaging fiberscope p^plaCim 10 wherein said plurality of collection fibers are 
arranged in a coherent bundle. 

12. The chem^l imaging fiberscope of claim 10 wherein said spectral filters exhibit 
environrr&ltal insensitivity to temperature and humidity. 
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13. The chemical imaging fiberscope of claim 12/urther comprising one or more lenses 
^"pjty positioned between said sample and said coMs^tion. 

14. The chemical imaging fiberscope of clainr 10 further comprising a housing for enclosing the 
fiberscope. 

15. The chemical imaging fiberscope of claim 14 further comprising a window disposed at the 
distal enfl of said fiberscope. 

16. The cherlical imaging fiberscope of claim 15 wherein said window is composed of a material 
selected ftom a group comprising quartz, diamond and sapphire. 



17. The fiberscope assembly of claim 10 wherein said laser : 
into a first portion for filtering said laser light and a sec^ 
transmitting light scattered or reflected by said sample 1 



)ectral filter is spatially patterned 

id, transparent portion for 

said plurality of collection fibers. 




18. A chemical imaging fiberscope for imaging and colle/ting Raman spectra from a sample 
comprising: 

one or more laser illumination fibers for transmitting laser light of a specific laser 
excitation wavelength from a first source to saw sample; 
a plurality of collection fibers for receiving light scattered from said sample; 
a spectral filter positioned between said one or more laser illumination fibers and said 
sample for transmitting said laser light of a specific laser excitation wavelength and 
rejecting light other wavelengths; 

a spectral filter positioned between said sarfiple and said plurality of collection fibers for 
transmitting wavelengths of light other than said specific laser excitation wavelength; 
a spatial filter positioned between said sample and said collection fibers for controlling 
the angular field of view of said collectMiifibers; 

one or more lenses positioned between laid sample and said plurality of collection fibers; 
a housing for enclosing the fiberscope; and 
a window disposed at the distal end o^aid fiberscope. 

19. The chemical imaging fiberscope of claim 1 further comprising a spatial filter positioned 
between said sample and said collectionyfibers for controlling the angular field of view of 
said collection fibers. 

20. The chemical imaging fiberscope of claim 17 wherein said spectral filters exhibit 
environmental insensitivity to temperature and humidity. 

21. A chemical imaging fiberscope for imaging and collecting Raman spectra from a sample 
comprising: / 

a plurality of collection fibers Jin a coherent bundle arrangement, for receiving light 
scattered or reflected from said sample; 

a spectral filter positioned between said sample and said coherent fiber bundle for 
transmitting wavelengths oi/light other than said laser light of a specific laser excitation 
wavelength; / 

one or more lenses positioned between said sample and said plurality of collection fibers; 
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a spatial filter positioned between said sample and said pluralit^f collection fibers for 
controlling the angular field of view of said collec^on fibers; 

one or more white light illumination fibers for transmitting white light from a second 
light source to said sample; 
a housing for enclosing the fiberscope; and 
a window disposed at the distal end of said/fiberscope. 



22. A chemical imaging fiberscope for imagin^and collecting Raman spectra from a sample 
comprising: 

one or more laser illumination fiberS for transmitting laser light of a specific laser 
excitation wavelength from a firsbsource to said sample; 
a plurality of collection fibers for receiving light scattered from said sample; 
a spectral filter positioned between said one or more laser illumination fibers and said 
sample for transmitting said laser light of a specific laser excitation wavelength and 
rejecting light of other wavelengths; 

one or more lenses posi&med between said sample and said plurality of collection fibers; 
a spatial filter positioneg^etween said sample and said plurality of collection fibers for 
controlling the angularyfield of view of said collection fibers; 

one or more white lignt illumination fibers for transmitting white light from a second 

light source to said sample; 

a housing for enclosing the fiberscope; and 

a window disposgfl at the distal end of said fiberscope. _ 




23. A chemical imagibg fiberscope of claim 1 farther comprising: 

a mount for holding the fiberscope distal end in proximity to said sample; 
a link for directmg the output of the fiberscope under white light illumination conditions 
to a live video camera; 

a link for directijj^the output under laser illumination conditions to a Raman 
spectrometer; 

a link for directing the output under laser illumination conditions to a Raman chemical 
imaging spectrometer and detector. 



~7 24. The system of claim 21 whereirtpSaid imaging spectrometer is of the liquid crystal tunable 



filter type. 



25. The system of claim 21 furthei 



displaying a Raman image of 5 aid sample. 



26. A method of using a chemical 

producing a Raman spectrtim 
producing a Raman image 
comparing said Raman image 
healthy tissue or cellular n aterial 
selecting a closest match b 
and 

producing an image of saic 



comprising software and hardware for producing and 



imaging fiberscope comprising the steps of: 
of a sample of tissue or cellular material; 
of a sample of tissue or cellular material; 
with a library of Raman spectra stored for 
and abnormal tissue or cellular material; 
tween said Raman image and said library of Raman spectra; 



tissue or cellular material sample from said selected matches. 
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27. The chemical imaging fiberscope of claip 10 further comprising a spatial filter positioned 
between said sample and said collecfi(!^fi5ers for controlling the angular field of view of 
said collection fibers. 
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